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PROGRAM  FOR 

MULTIPLE  CORRELATION  AND  REGRESSION  EQUATIONS 

One  Dependent  and  Up  to  Five  Independent  Variables 

on  the  IBM  65O  Digital  Computer 


This  program  uses  simple  correlations.,  standard  deviations ,  and  means 
to  calculate  the  following  statistical  values:  multiple  correlation  coef- 
ficient, variance,  regression  equation  coefficients,  beta  values,  and 
partial  correlation  coefficients.   Standard  errors  for  the  estimating 
equation,  regression  coefficients,  and  beta  values  are  also  calculated. 
Any  method  desired  may  be  used  to  obtain  the  simple  correlations,  means, 
and  standard  deviations.  While  the  program  is  designed  for  use  by  the 
Cotton  Division,  Agricultural  Marketing  Service,  United  States  Department 
of  Agriculture  in  statistical  analysis  of  cotton  properties,  it  can  be 
readily  adapted  to  any  type  multiple  correlation  problem  when  the  prescribed 
input  format  is  followed. 

The  program  uses  a  control  column  to  determine  how  many  different  sets 
of  multiple  correlations  are  required  in  each  problem.  All  of  the  above 
statistical  values  are  calculated  and  punched  for  a  minimum  of  one  dependent 
and  two  independent  variables .   If  more  than  two  independent  variables  are 
included  in  the  problem,  a  complete  set  of  values  for  one  dependent  and  two 
independent  variables  will  be  calculated  and  punched  before  calculating  the 
values  for  one  dependent  and  three  independent  variables.  This  process  will 
continue  up  through  one  dependent  and  five  independent  variables j  therefore, 
a  total  of  four  complete  problems  can  be  made  from  one  set  of  cards  by  use 
of  the  control  column  (one  dependent  with  two  independents,  one  dependent 
with  three  independents,  one  dependent  with  four  independents,  and  one 
dependent  with  five  independents).  The  computer  calculates  all  of  the  above 
values  through  one  dependent  and  five  independent  variables  in  approximately 
20  seconds . 
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The  program  is  designed  to  give  the  same  sign  to  the  partial  correla- 
tion coefficient  as  its  respective  b  value. 

A  standard  10  digit -8  word  control  panel  is  used  with  the  533  Card 
Read  Punch  machine . 

Input 

The  means  and  standard  deviations  necessary  in  the  calculations  must 
be  placed  in  the  low-order  position  of  their  respective  10  digit  words 
with  the  decimal  position  between  the  fifth  and  sixth  columns  in  each  word 
(xxxxx.xxxxx) .  Decimals  are  never  punched.  Each  mean  and  standard  devia- 
tion is  limited  to  five  significant  figures  to  the  right  of  the  decimal 
position.  All  of  the  simple  correlation  coefficients  must  be  placed  in 
the  high-order  position  of  their  respective  words  with  the  decimal  position 
at  the  beginning  of  each  word  ( .xxxxxxxxxx) .  Each  simple  correlation  coef- 
ficient can  be  carried  out  to  ten  places  if  so  desired^  but  should  contain 
at  least  four  or  five  significant  figures.  Any  remaining  portion  of  the 
10  digit  word  which  is  not  used  must  be  filled  with  zeros. 

Minus  signs  must  be  punched  in  the  units  position  for  all  negative 
correlation  coefficients.  Plus  signs  are  not  normally  punched  since  each 
word  will  be  read  as  positive  through  the  proper  wiring  of  the  533  control 
panel  if  no  sign  is  indicated  in  the  card. 

Any  identification  code  desired  may  be  placed  in  columns  3  through  10 
(word  l)  of  each  input  card.   Columns  1  and  2  of  each  input  card  is  the 
card  number. 

The  attached  format  (Exhibit  A)  shows  the  layout  of  data  used  for 
special  test  cards .  The  number  of  independent  variables  must  be  shown  in 
column  11  of  card  3-  Three  cards  are  used  for  two  independent  variables; 


and  six  cards  for  five  independent  variables.   If  all  six  cards  in  a  set 
are  not  used,  the  unused  cards  must  not  be  included.   If  all  words  are  not 
used  in  the  cards  containing  the  means  and  standard  deviations  of  the 
independent  variables;  then  the  remaining  words  should  be  filled  with 
zeros . 

Output 

A  simplified  method  of  recording  the  output  data  is  indicated  by  the 
attached  output  sheet  (Exhibit  B) .  The  answers  were  derived  from  the  data 
shown  in  Exhibit  A.  A  ^4-07  control  panel  has  been  specially  wired  to  give 
the  exact  spacings  for  each  value;  however,  a  standard  80  column-8  word 
panel  may  be  used.  Each  answer  in  the  output  cards  has  five  significant 
figures  to  the  right  of  the  decimal  point.  In  every  case,  the  decimal 
point  is  located  between  the  fifth  and  sixth  columns  in  each  word.  The 
identification  code  given  in  card  1  (columns  3-10)  of  the  input  data  is 
placed  in  columns  3-10  in  all  output  cards .   Columns  1  and  2  give  the  card 
number  for  the  output  data. 

Copies  of  the  program  and  test  cards  may  be  obtained  by  requesting 
Library  Number  1.0.026  from  the  Statistical  Reporting  Service,  United  States 
Department  of  Agriculture,  Washington  25 /  D.  C. 
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OPERATOR'S  CHECK  LIST 


IBM   650  PROGRAM  OPERATING   INSTRUCTIONS 


TO  1951  1961 


STORAGE 


SWITCHES 


v 


p 


\    / 
v 

SIGN 


RUN  HALF          J  RUN  | 

v       t  \     T^ 

\     1  \     1 

w  \  / 

V  V 

PROGRAMMED  HALF    CYCLE 


ADDRESS  MANUAL     DISTRIBUTOR 

stop  /0p  V 

~       [RUN]    ,  UPPER  \ 


PROGRAM 
REGISTER 


ADDRESS 


V 
CONTROL 


STOP         SENSE 

~T     / 

\    / 
\  / 

ACCUM~"  --ifc  —  •'storage  V 

DISPLAY  OVERFLOW 


I       '  ACCUMV       \        /   ^STORAGE 

s}.  LOWER         s>\//'         READ  IN 


STOP  SENSE 

\     / 

\  / 

v 

ERROR 


I.    Initial  Console  Setting  as  shown  above. 

A.  Normal  Starting  Procedure:    Computer  Reset;  Program  Start. 

B.  Special  Instructions: 


II.    Card  Input  -  Output    (533  or  537) 
READ      FEED 


NO.  OF 
CARDS 

FILE  DESCRIPTION 

PROGRAM  DECK 

TEST  CARDS 

DATA  CARDS 

PUNCH 

FEED 

CARD 

"ORM 

8- 

■10 

DIGIT 

WORD  CARDS 

ANY  COLOR 

CONTROL  PANELS 


READ  8-10  DIGIT  WORDS 


PUNCH  8-10  DIGIT  WORDS 


RSU  AND  PSU  ONLY 


III.    Program  Stops  and  Required  Action: 


STOP 
ADDRESS 

MESSAGE  -  EXPLANATION  -  ACTION 

STOP  1:  MESFUNCHED  CARD  OR  BLANK  COLUMN. 

(a)  CORRECT  CARD  AND  INSERT  IN  PROPER  PLACE. 

(t>)  START  ALL  CARDS  AGAIN  FOR  SET  CONTAINING  ERROR  CARD 

(01,  02,  03,  0k,   05,  06,  -  IF  ALL  SIX  CARDS  ARE  USED) 

(c)  COMPUTER  RESET  AND  PROGRAM  START. 

STOP  2:  OVERFLOW 

(a)  CHECK  COLUMN  11  OF  CARD  3  FOR  PROPER  NUMBER. 

(b)  IF  COLUMN  11  IS  CORRECT,  REMOVE  SET  FROM  DATA  DECK. 

(c)  COMPUTER  RESET  AND  PROGRAM  START. 

(d)  BEGIN  WITH  FIRST  CARD  OF  NEXT  SET. 
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